The surface expression of CD63 antigen in rat basophilic leukemia cells (RBL-2H3) was observed after antigen stimulation by confocal fluorescence microscopy. The surface expression of CD63 antigen reflected the degranulation in RBL-2H3 cells. Then, we did the same experiments in P815 mastocytoma cells with transfected IgE receptors. The expression was observed in P815 cells with normal IgE receptors, but not in P815 variant cells with IgE receptors which were missing a C-terminal cytoplasmic domain of ␤ or ␥ subunit. In addition, the expression in P815 cells with normal IgE receptors was mostly blocked by the pretreatment of herbimycin A. The results suggested that tyrosine phosphorylation of the C-terminal cytoplasmic domains of ␤ and ␥ subunits was essential for degranulation.
CA). Preparation of 2,4-dinitrophenol-conjugated bovine serum albumin (BSA) was described previously [9] . In our present experiments, an average of six 2,4-dinitrophenyl groups were conjugated with BSA (DNP 6 -BSA).
Three kinds of P815 mastocytoma cells by transfected IgE receptors were given by Dr. H. Metzger (NIH) [4] . They were grown in RPMI1640 supplemented with 25 mM Hepes, 0.5 mg/ml geneticin, 4 mM L-glutamine, 100 U/ml penicillin G, 100 g/ml streptomycin and 17% FCS (fetal calf serum). Rat basophilic leukemia cells (RBL-2H3) were grown in MEM supplemented with 10% FCS.
Confocal fluorescence microscopic measurements were performed by the previous procedure [10] . P815 transfectant cells and RBL-2H3 cells were harvested from culture dishes and transferred to an observation chamber from Elekon (Chiba, Japan). After that, the cells were treated with Hepes buffer (10 mM Hepes, 140 mM NaCl, 5 mM KCl, and 1 mM CaCl 2 at pH 7.2) with mouse anti-denitrophenyl IgE. For the surface expression of CD63 antigen, the cells were incubated with mouse anti-CD63 IgG1 (AD1; 1.0 g/ml) and rat FITC-conjugated anti-mouse IgG1 antibodies (4 g/ml) for 5 min at 37°C. Then, they were stimulated with DNP 6 -BSA (50 ng/ml). Confocal fluorescence microscopy were taken under a confocal fluorescence microscope system (Zeiss, LSM-410) with an argon ion laser (488 nm) [11] . The temperature of the observation chamber was maintained at 37°C during experiments.
Histamine secretion was measured by the previous procedure [12] . Flow cytometry was done as follows. RBL-2H3 cells and P815 transfectant cells were stimulated with DNP 6 -BSA (50 ng/ml) for 10 min in the presence of anti-CD63 IgG1 (AD1) and rat FITC-labeled anti-mouse IgG1 antibodies in Hepes buffer. The cells were analyzed by a FACScan flow cytometer (Becton Dickinson, Palo Alto, CA).
RESULTS
First, we studied by confocal fluorescence microscopy the surface expression of CD63 antigen (AD1 antigen) in RBL-2H3 cells. After antigen stimulation (DNP 6 -BSA, 50 ng/ml) CD63 antigen expressed on the surface of RBL-2H3 cells, although there existed small amounts of the cell surface CD63 antigen in the resting stages of RBL-2H3 cells. Typical examples of time-courses of the surface expression of CD63 antigen in individual RBL-2H3 cells are shown in Fig. 1(a and b) . FITC-fluorescence intensities increased two or three times after stimulation. An average of timecourses in 12 different RBL-2H3 cells is shown in Fig. 1(c) . When we used mouse nonspecific IgG1 for mouse anti-CD63 IgG1, the FITC fluorescence of anti-mouse IgG1 antibodies did not increase on the surface of RBL-2H3 cells in Fig. 1(d) . The surface expression of CD63 antigen occurred almost simultaneously with the histamine secretion as shown in Fig. 2 . This indicated that the surface expression of CD63 antigen reflected the degranulation in RBL-2H3 cells.
Then, we studied the surface expression of CD63 antigen in P815 cells with transfected IgE receptors (wt). We checked first by Western blot analysis that three kinds of P815 cells used here Next, we studied the surface expression of CD63 antigen in P815 cells (␤ct) by transfected variant IgE receptors, where a ␤ subunit has a truncated and tyrosine-based activation motif (TAM) depleted (C-terminal cytoplasmic) domain. The cells failed to express CD63 antigen on the cell surface after receptor crosslinking (Fig. 3(c and d) ). Another variant P815 cell (␥ct), where a ␥ subunit of the IgE receptor has a truncated and tyrosine-based activation motif depleted (C-terminal cyoplasmic) domain, also failed to express CD63 antigen on the cell surfaces (Fig. 3(e and f) ). Wild type P815 cells have the endogenous untruncated ␥ chain. However, the above results indicated that the endogenous ␥ chain were not enough to induce the degranulation in variant P815 cells (␥ct). All of these results are well consistent with the previous experiments where the intracellular free calcium ions [Ca 2+ ] i did not increase in variant P815 cells (␤ ct and ␥ ct) but it increased in P815 cells (wt) by transfected normal IgE receptors [13] .
Lastly, we have studied the surface expression of CD63 antigen on herbimycin A-pretreated P815 cells (wt). The surface expression of CD63 antigen in P815 cells (wt) was mostly blocked by the pretreatment of herbimycin A as shown in Figure 3 (g). All of these results indicated that IgE-receptor crosslinking were able to induce secretory responses in P815 transfectant cells (wt) as well as it induced the elevation of [Ca 2+ ] i [13] . Further, the results indicated that tyrosine phosphorylation of C-terminal cytoplasmic domains of ␤ and ␥ subunits was essential for degranulation in the cells.
DISCUSSION
Activation of basophilic granulocytes induces fusion of cytoplasmic granules with plasma membrane and the successive release of inflammatory mediators, such as histamine. These kinetic processes were observed by Knol et al. using a flow cytometer [8] . However, in the case of the cells where the surface expression of CD63 antigen increased a little after stimulation, flow cytometry is difficult to observe the expression of CD63 antigen on the membrane surfaces. In addition, the flow cytometric analysis is not able to observe the dynamic cellular processes of the surface expression of CD63 antigen. Then, we have observed by confocal fluorescence microscopy the surface expression of CD63 antigen in RBL-2H3 cells as well as P815 mastocytoma cells by transfected IgE receptors. The results indicated that P815 cells with transfected normal IgE receptors were able to degranulate after antigen stimulation and that tyrosine phosphorylation of cytoplasmic C-terminal domains of ␤ and ␥ subunits was essential for degranulation in the cells.
